Molecular orbital studies on the structure-activity relationships of catechol O-methyltransferase inhibitors.
Quantum chemical studies were applied to analyze the activities of catechol O-methyltransferase (COMT) inhibitors. Molecular orbital calculations of inhibitor molecules were made by semi-empirical molecular orbital calculations, CNDO/2 (complete neglect of differential overlap) methods. Regression analysis among theoretical reaction indices based on the frontier electron theory and COMT inhibitory activities were carried out. The COMT inhibitory actions of two series of inhibitors, a series of 1,5-substituted 3,4-dihydroxy benzenes and a series of substituted 3-hydroxy-4-methoxy benzenes, were investigated. The resulting regression equations contain two common reaction indices as regression variables: the electron density on the oxygen atom of the hydroxyl group and the super-delocalizability on the 5th carbon atom of the benzene ring. These two atomic positions are considered to play an important role in the interaction of these inhibitors with COMT. The hydroxyl of atomic position 3 is probably indispensable to the COMT inhibitory action by these inhibitors.